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[0001] This application claims the benefit of Korean Patent Application No. 2000- 
84091 filed on December 28, 2000, which is hereby incorporated by reference for all purposes 
as if fully set forth herein 

BACKGROUND OF THE INVENTION 

5 Field of the Invention 

[0002] The present invention relates to a liquid crystal display (LCD), and more 
particularly, to an LCD which is not affected by a rubbing cloth used to form a uniform 
orientation film. 
Discussion of the Related Art 
10 [0003] FIG. 1 illustrates a plan view of a related art LCD, FIG. 2 illustrates an enlarged 

view of part "A" in FIG. 1, and FIG 3 illustrates a section of part "B" in FIG. 1, showing 
sections of pads. 

[0004] Referring to FIG. 1, the related art LCD 10 is provided with an upper substrate 
200 having a pixel region A/A defined thereon bonded with a lower substrate 100 by a sealing 

15 material, and liquid crystal (not shown) sealed between the substrates. As shown in FIG. 2, 
there are a plurality of pads for contacting a Tape Carrier Package (TCP) at edges of the lower 
substrate 100, i.e., data pads (DP), gate pads (GP), and data on/off pads (DOP, DOFP) and 
gate on/off pads (GOP, GOFP) for testing independent patterns between the common 
electrode, data and gate pads. There is a static electricity preventing circuit (not shown) 

20 formed at portions excluding the pixel region A/A on the upper substrate 1 00. Though not 
shown, there is a common electrode formed either on the upper substrate 200 or the lower 
substrate 100. In operation, the common electrode has a field applied thereto together with a 
transparent pixel electrode (or data electrode, not shown) formed in a pixel region of the lower 
substrate 100 to change an orientation of the liquid crystal layer. There are also common 
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electrode pads and common electrodes on/off pads. 

[0005] Referring to FIG. 2, all of the common electrode, data and gate pads and the 
on/off pads are connected at an outer side of the panel in an "L" line for applying a signal to 
the pixel region at the same time, and then the panel is tested. Upon completion of the test, 
5 the "L" line is removed. 

[0006] Referring to FIG. 3, a gate line 101 is formed on the lower substrate 100 of a 
material such as glass. A gate insulating film 102 is formed on the lower substrate 100 
including the gate line 101 . The gate insulating film 102 is etched until a region of the gate 

jU 

J=f line 101 is exposed. The pads GP, GOP, and GOFP are formed on the etched regions. 

^ =? 

l : i 10 [0007] Before the upper substrate 200 and the lower substrate 100 are bonded, an 

i/ 5 ! orientation film (not shown) is formed on the lower substrate for orientation of the liquid 

crystal after a Thin Film Transistor (TFT) array is formed for driving the pixel region A/A. 
m The orientation film is rubbed with a rubbing cloth 300 for forming fixed grooves. 

[0008] However, referring to FIG. 3, because there are gate on/off pads (GOP/GOFP) 

•as 

I 15 between every gate pad GP, the rubbing cloth 300 passes upper parts of the gate on/off pads 

(GOP/GOFP) initially in the rubbing process in the fabrication of the liquid crystal cell. The 
rubbing cloth 300 may be damaged by the spacing between the gate on/off pads (GOP/GOFP) 
and the environment. Particularly, once the rubbing cloth 300 is damaged from the spacing 
at both ends of the gate on/off pads (GOP/GOFP), the damaged rubbing cloth 300 forms 
20 scratches in the pixel region A/A when the rubbing cloth 300 passes through the pixel region 
A/A, which causes blurs to be displayed when the LCD is operated. 

SUMMARY OF THE INVENTION 
[0009] Accordingly, the present invention is directed to a liquid crystal display that 
25 substantially obviates one or more of the problems due to limitations and disadvantages of the 
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related art. 

[0010] An advantage of the present invention is to provide an LCD, in which damage 
from a nibbing cloth caused by the spacing between on/offpads> is prevented thus improving 
the picture quality. 

[0011] Additional features and advantages of the invention will be set forth in the 
description which follows, and in part will be apparent from the description, or may be 
learned by practice of the invention. The objectives and other advantages of the invention 
will be realized and attained by the structure particularly pointed out in the written description 
and claims hereof as well as the appended drawings. 

[0012] To achieve these and other advantages and in accordance with the purpose of 
the present invention, as embodied and broadly described, the liquid crystal display includes a 
first substrate and a second substrate; a plurality of gate lines and data lines formed on the 
first substrate perpendicular to each other to define a plurality of pixel regions; a thin film 
transistor formed for every one pixel; a common electrode on the second substrate; a gate pad, 
a data pad, and a common electrode pad electrically connected to each of the gate lines data 
lines, and common electrodes respectively; a data on/off pad formed between adjacent data 
pads in substantially the same pattern as the data pad for testing a data signal applied to the 
pixel region; a gate on/off pad formed between adjacent gate pads in substantially the same 
pattern as the gate pad for testing a gate signal applied to the pixel region; and a common 
electrode on/off pad for testing a common electrode signal applied to the pixel region. 

[0013] In another aspect of the present invention, there is provided an LCD including a 
first substrate and a second substrate; gate lines and common lines formed on the first 
substrate; data lines formed perpendicular to gate lines to define a plurality of pixel regions; a 
thin film transistor formed for every one pixel; a common electrode and a data electrode 
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formed in parallel for geneiating an in-plane field between the common electrode and the data 
electrode; a gate pad, a data pad, and a common electrode pad electrically connected to each 
of the gate lines, data line*, and common lines respectively, a data on/off pad formed between 
adjacent data pads in substantially the same pattern as the data pad for testing a data signal 
5 applied to the pixel region; a gate on/off pad formed between adjacent gate pads in 

substantially the same pattern as the gate pad for testing a gate signal applied to the pixel 
region; and a common electrode on/off pad formed between adjacent common electrode pads 
for testing a common electrode signal applied to the pixel region. 
:!: [0014] A pitch between the data pad and the data on/off pad may be substantially 

iy 

} n 10 identical to the pitch between the data pads. 

I j [0015] The gate on/off pad has a pattern substantially identical to the pattern of the 

* " gate pad, and a pitch between the gate pad and the gate on/off pad is substantially identical to 

f y the pitch between the gate pads. 

m 

\j [0016] The common electrode on/off pad has a pattern substantially identical to the 

.J sr. 
ii : 

|U 15 pattern of the common electrode pad, and a pitch between the common electrode pad and the 
common electrode on/off pad is substantially identical to the pitch between the common 
electrode pads. 

[0017] The thin film transistor includes a gate electrode formed at the same time as the 
gate line, a gate insulating film formed on an entire surface of the substrate including the gate 
20 electrode, a semiconductor layer formed on the gate insulating film, an ohmic contact layer 
formed on the semiconductor layer, and source and drain electrodes formed on the ohmic 
contact layer. 

[0018] It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory and are intended to provide 
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further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the description serve 
to explain the principles of the invention: 

[0020] In the drawings: 

[0021] FIG. i illustrates a plan view of a related art LCD; 
[0022] FIG 2 illustrates an enlarged view of part "A" in FIG 1; 
[0023] FIG 3 illustrates a section of part "B" in FIG. 1; 

[0024] FIG. 4 illustrates a plan view of an LCD in accordance with an embodiment of 

the present invention; 

10025] FIG 5 illustrates an enlarged view of part "C" in FIG. 4; and, 

[0026] FIGS. 6A and 6B illustrate sections of a gate pad part and a data pad part in FIG. 

4, respectively. 

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS 

[0027] Reference will now be made in detail to the LCD and the in-plane switching 
mode LCD of an embodiment of the present invention, examples of which are illustrated in 
the accompanying drawings. 

[0028] FIG 4 illustrates a plan view of an LCD in accordance with an embodiment of 
the present invention, FIG 5 illustrates an enlarged view of part "C" in FIG. 4, and FIGS. 6A 
and 6B illustrate sections of the gate pad part and the data pad part in FIG 4, respectively. 

[0029] Referring to FIG. 4, the LCD 10 in accordance with an embodiment of the 
present invention includes an upper substrate 200 having a pixel region A/A defined thereon 
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bonded with a lower substrate 100 by a sealing material, and liquid crystal (not shown) sealed 
between the substrates. There are a plurality of pads for contacting a TCP at edges of the 
lower substrate 100, i.e., data pads DP, gate pads GP, and testing data on/off pads DOP/DOFP 
and testing gate on/off pads GOP/GOFP between the data pads DP and the gate pads GP 
5 respectively formed such that at least one of the testing data on/off pads DOP/DOFP and the 
testing gate on/off pads GOP/GOFP has substantially the same pattern with the data pads DP 
and gate pads GP, respectively. There is a static electricity protecting circuit (not shown) at 
parts excluding the pixel region (A/ A) on the upper substrate 200. Though not shown, there 
O is a common electrode formed either on the upper substrate 200 or the lower substrate 100 for 

[ U 10 having a field applied thereto together with a transparent pixel electrode (or data electrode, not 
:: F shown) formed in a pixel region of the lower substrate 100, to change an orientation of the 

w liquid crystal layer, common electrode pads, and common electrodes on/off pads. 

IZ [0030] The common electrode on/offpad may also be formed in substantially the same 

J* pattern as the common electrode pad. 

I* 15 [0031] The sections of pads will now be described in more detail with reference to FIG 

5. All the on/off pads may be formed substantially identical to the common electrode, data 
and gate pads, with a pitch between the data pads DP and the on/off pads (DOP and DOFP) 
formed substantially identical to a pitch between the gate pads. Moreover, though not shown, 
a pitch between the gate pad GP and the gate on/off pad GOP and GOFP may be formed 
20 substantially identical to the pitch between the gate pads, and the pitch between the common 
electrode pad and the common electrode on/offpad may be formed substantially identical to 
the pitch between the common electrode pads. The gate on/off pad GOP/GOFP, the data 
on/offpad DOP/DOFP, and the common electrode on/off pad may be form of a transparent 
conductive material, such as indium tin oxide (ITO). 
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[0032] Referring to FIG. 2, all the common electrode, data and gate pads and the on/off 
pads are connected at an outer circumference of the panel in an "L" line for applying a signal 
to the panel, i.e., to the pixel region at the same time, for testing the panel. Upon completion 
of the testing, the "L" line is removed. A data line connected to an even numbered pad may 
be connected to an even numbered on/off pad, and a data line connected to an odd numbered 
pad may be connected to an odd numbered on/off pad. 

[0033] After a system of on/off pads is formed and, before the upper substrate 200 and 
the lower substrate 100 are bonded as shown in FIG. 4, an orientation film (not shown) is 
formed on the lower substrate for orientation of the liquid crystal after a TFT array process is 
carried out for driving the pixel region A/A, and the orientation film is rubbed with rubbing 
cloth 300 for forming fixed grooves. 

[0034] Since an appropriate number of the on/off pads of the same form as the 
common electrode, data and gate pads are provided, and the on/off pads are formed to have an 
substantially identical spacing as the common electrode, data and gate pads, for minimizing 
the spacing between the common electrode, data and gate pads, damage to the rubbing cloth is 
minimized. 

[0035] A TFT array process and an electrode pad forming process of the LCD 10 
having the pixel region A/A and the pad region excluding the pixel region will be explained 
with reference to FIGS. 6A and 6B. 

[0036} A gate line 101 of a metal is formed on a transparent substrate 100, and a gate 
insulating film 102 is formed on the gate line 101. In this instance, the gate line 101 is 
formed at the same time as a gate electrode in a pixel region A/A, and a gate insulating film 
102 is also formed on an entire surface including the gate line and the gate electrode as one 
unit. Next, after a protection film 103 is formed on the gate insulating film 102, the gate 
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insulating film 102 and the protection film 103 are etched, to open lines for connection with 
an external driving circuit. Gate pads GP of a transparent conductive film are formed to 
connect with the gate line 101 through the opened part, when the pixel electrode is formed in 
the pixel region. The data line 201 is formed on the gate insulating film 102 at a location of 
a thin film transistor in the pixel region, together the source and drain electrodes in the pixel 
region as one unit after a semiconductor layer and an ohmic contact layer are formed. Next, 
after the protection film 103 is stacked, the protection film 103 is etched as required, to open 
the line. Then, a data pad DP is formed of a transparent material to be in contact with the 
data line 201 through the opened part, when the pixel electrode in the pixel region is formed at 
the same time. Though not shown, a gate on/off pad GOP/GOFP and a data on/off pad 
DOP/DOFP in substantially the same pattern as the gate pad GP and the data pad DP are 
formed, together with the gate pad GP and the data pad DP. 

[0037J As has been explained, the LCD of the present invention has the following 
advantages. 

[0038] Though rubbing on an LCD panel having on/off pads of independent patterns 
causes damage to the rubbing cloth from outer metal parts of the independent patterns which 
forms blurs on the panel, the change of the on/off pads of independent patterns into 
substantially identical forms as the electrode pads does not damage the rubbing cloth and 
prevents blurs on the panel, thereby improving the picture quality, for example, in the case of 
a current in-plane switching mode LCD or a twisted nematic (TN) LCD. 

[0039] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the LCD of the present invention without departing from the spirit 
or scope of the invention. Thus, it is intended that the present invention cover the 
modifications and variations of this invention provided they come within the scope of the 
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appended claims and their equivalents. 
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